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^ LIPOPHILIC OLIGOSACCHARIDE 

O 5 AjfflBlgPg SALE COMPOSITIONS 



< 



BACKQBQI IMP OF THF INVENTION 



This Invertion relates to novel compositions of matter 
1 0 comprising a lipophilic oligosaccharide antibiotic, and to pharmaceutical 
H formulations containing such compositions of matter and to methods of 

2} making and using such pharmaceutical compositions to treat and/or prevent 

ffi microbial infections in animals especially mammals such as human beings. 

Lipophilic oligosaccharide antibiotics including, for example, 
1 5 everninomicins. curamycins, avilamycins and fiambamycins are members of 
the orthosomycin family of antibiotics which contain at least one acidic 
phenolic hydrogen, and two orthoester linkages associated with 
carbohydrate residues. See for example. A.K. Ganguly in "Kirk-Othmer. 
Encyclopedia of Chemical Technology". (1 978;. Volume 2, pp. 205-209; 
20 Third Edition, John Wiley and Sons and W.D. Ollis, £LaL Tetrahedron 
(1979), Volume 35. pp. 105-127. These lipophilic oligosaccharide 
antibiotics exhibit broad spectrum biological activity against gram positive 
and some gram negative bacteria in various i&yM assays, and taiyo. 
activity in animal models such as mice, but to date no pharmaceutical^ 
25 acceptable formulation of such antibiotics useful for injdya administration 
has been available. Thus, we hayeobserved that injection of these 

BpophlBcifig^^ reactiOT syndrome ; 

The term -adverse reaction syndrome" as used herein means symptoms of 

" tfielbllo^^ 

30 administration of lipophilic oligosaccharide antibiotics: incoordination, 

ataxia, lateral recuml>ency.,urina^r«n*teg rigidity, la^i^.breathiiKl, .. ,.. 
^$rfest%hus, in summary,' there' are no known pharmaceutical^ ; 
aweitable^mpositions of these lipophilic oligosaccharide antibiotics for ; 
■ • . the;sate arid effective use of these potent antibiotics in animals^ncluding 

35 ma^ls s^ch as human ^s;- ; <> : ' v ^'* 'TVv 

*< • * Cyclodextrins are:modified starches made from; glucopyranose 
unite and include a-cyclodextrin consisting of six glucopyranose units, p- 
cyclodextrin consisting of seven glucopyranose units, andTcyclodextrin ; 
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! '' '-'consisting oif eStt^ucoi^rand^ units;- Thea-.p-and^cyclodextrinsand 
derivatives thereof have art inside surface dr cavity whi<& is lipophilic and an 
outer surface which is hydrophilic: This combination of a hydrophobic cavity 
v j : • and a hydrophiiic outer surface has led to the use of c&fodextrins and 

■ 6 

hydrophobic anchor unstable drugs of suftabiedmensibris, thereby 
improving solubHity; stabft^ Derivatives of 

a ^ and T<ycfodexfrins for example hydroxypropyl-p^cyclodextrins are 
r : disclosed by Jozsef Szeftlf to Eharnia^hfi&tf f^^jjy June 1991i36 . 

TO 40: ' ; ••••• " ■■ '■■f- J....--"- s:.> sl. 

Complexes of a-$- and ^yciodextrihs^ mixtures and 
*• - ; -derivaUv^ther€bf'iEtre ! disposed In, 'for example, N. BodorUSP 4,983,586 

m?*?* Sbdor USp 4.983,586 discloses a method of decreasing the incidence 
^precipitation of a ^ 

W*^ectfen s sfte iMritom'iiiig* iaildwh^-'ftar^^ administration, by 

• ; fri an a$ueou3 solutioh containing a 

" large^ 

' ; ^ hydroxy^ v: : s-:.-»c*s- 

r : Jitosef ^ita-in QSF4>^,d64 and The inf^trn^ i lf ^ 
20 Ehjanaac^ifes. (1986) 2£, 73-82 disclose the use of a concentrated, i.e., 40- 
60 weight percent, aqurafcs-**^ t0 ' 

solubffize various drugs such as acetaminophen, sex steroids, cardiac - 
a glycosides sue* as digoxin, as welKas retihoic acid and acid salts thereof 

See also the Btha USP 4jmm which discloses the administration of the 
25 ^xnormone^testoste^ 

poiy~B»eydodextrin Qr^m^ptbp)fh^cMlmt^J 

The Sodor and Pitha references make no reference to phenols 
or lipophilic oligosaccharide antibiotics. 
■ ; ; ; ;.;:.Jansseh Ph^maceutica N.V. International Patent Appiication 
30 No. PCT/EP84/00417 pubfished Under. International Publication Mo. WO 
85/02767 on 4, July 1985 discloses pharmaceutical compositions 
comprising complexes of drugs which are unstable or only sparingly soluble 
sn water with partially etherffied^cibdextrin CP-CD") of the Formula (8- 
CDf-OR wherein the residue R is hydroxyethyJ. hydroxypropyi, 
35 dihydroxypropyl and part of the residue R may optionally be alkyi groups, 
especially methyl or ethyl. 
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, . c . . . ? If the 4dnjg molecule .has ..basic i.qr addjroups which may 

ppssjbty. be us^ed to increase water solubility by salt Jormation, the Janssen 
, \, "... ,. v International Publication No> WO 85/027£7 teaches t^at salt formation as a 
q .. rule results in ^creased efficacy orimpaired chemical stability and thus, salt 

UJ 5 forrnatioitto solubilize poorly, water soluble acidic and. basic compounds is 

m ., discouraged. There is no disclosure pt lipophilic qRgqsaccharide antibiotics 



or the compositions of the, present invention. y 



Various strains of bacteria such as granr^positive cocci, e.g., 
streptococci and enterococci as well as methidllin-resistant and methicillin- 
^ 10 susceptible staphylococci have become resistant to commercially available 

UJ antibiqtics, ; e.g., c yancomyc|n, 2 - : - ; , 

'** , . . ,, Thus, theis.if^iieecl for. pharmaceutical acceptable 

. ,. comppsftions for,treating t bacterial.inje^n^iQchiding methicillin-resistant 
. . and.metoidlfip-susceptible. sAaphyJococcj-and y§nqproycin.-resistant bacteria 
1 5L. there is also a fleed.f^ cpmposijipns 

: containing ^ lipophilic oligosaccharide antibiotic active against a broad 

range oif^sj^pti^te c ^i^j^ c an4 gram^f gatjY,%gacteriai infections, 
especialiy pharmaceutical com^sjtjp^s,,^ use which 

, I?rri avp^ 

J'Bi. c~n diss S«^%^^.^.w < |^W , ^J > «^-JV which lipophilic 

" . ^25 0 ^ may be 

delivered to. animals, especially rnammals such as , man afflicted with 
. „ , , susceptiple t gram-ppsitive pr.gran^-ne^aUve bacterial infections to provide 
effective treatment and/or prevention- thereof while, simultaneously avoiding 
■ ■"■•■•«,.p& r .occurrence o| the adverse reaction syndrome^ This means comprises 
.30 .. icbmJbining a lipophilic oligosaccharide ^njibioticdwitft at least about a 
t '„ r :. : stoichiometric amount of a specified base, and an amount of an agent such 

p V a w'.]iydip^ipf^Hxr»- .^clode)ari,nJ^og about, 2 Jta 15 
fM ... r ; "hydroxyprppyl groups pec wplej^le of cyqlpdextrin, sufficient to achieve 

efficacious dejivery of the lipophilic oligosaccharide antibiotic to the serum of 
35. an animal while simultaneously avoiding adverse reaction syndrome. 



WO 93/07904 PCT/US92/08565 

-4- 



'MMARY nF SHE iKtvgNTlON 

The present invention provides a composition of matter 

5 comprising: 

(a) a lipophilic oligosaccharide antibiotic represented 

by Formula I; 

R* O 

."••..!•< • ... ' « . ' • . •' •"- • 
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wherein 




orH; 



10 < 



X-NOa. NO, NH 2 , NHCOCH3, NHOH, NH(C 2 H 5 ), N(C 2 H 5 ) 2 , OH or H; 

R 2 =CH 3 , COCH(CH 3 ) 2 . COCH3, CO(CH 2 )3CH3, COCH 2 CH 3 or H; 
' ; j R 3 *CH 3 orH; - 

' R4= COCH 3 ;CH(0CH 3 )teH 3 )/CH(OH;eH 3 , CHOV or H; 



H 




C-0 



I 



15 



20 



R6 ■ CH 3 or H; 
R 7 = CH 3 orH; 
Re = CH 3l CH 2 OHorH 
R9 ■ CH 3 or H; 

Y ss OH,CH 3 ,orH; 
W = CI or H; and 
2 = CI orH. 



(b) at least about a stoichiometric amount of a base 
25 capable of forming a pharmaceutical^ acceptable salt with a lipophilic 
oligosaccharide antibiotic of Formula I; 
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?cr/wn/6ti$6s 



(c) an amount of dimethylsulfoxWe, glycerof, a 

sorbitan mono-9-otfadecenoate poly(6xy-1,2-ethaned«yl)derivative, dextran, 

a hydroxypropyl-a-, -J5- or -y- cyclodextrin wherein the average number of 

hydroxypropyf Substituents on said a- 0- and y-cyclodextrin is in the range of 

5 about 2 to about 1 $ t and said amount is sufficient to achieve efficacious 

delivery of saia" iipoDhilic oligosaccharide antibiotic to the serum of an 

animal while simultaneously avoiding adverse reaction syndrome; and 

(dj 0 to 6.0% t>y weight (basis, said antibiotic of 

Formula i) of a pharmaceutical!/ acceptable non-ionic surfactant. 

10 ;- ~hevpr^snHi5V3?fitiOn rnor$ preferably provides a composition 

of-matter'comprising^'xr ' ' r -zy- ■<,-. ■ 

. (a) a compound represented, by the Formuja n 




30 



wherein XsNQa, NO, NHOH, NH2, NHCOG^r NHC2H5, 
N(C2H 5 )2rOHorH 
35 Y=OB. CH 3 orH . 

R 2 =H orCH 3 
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... R 4 =H or CH OCH$ (CH 3 ) 



-v • >-->. 1 •■ • .. s;^c-r.fto.r JS" "no".- 



yy 




at least about a" stoichiometric amount of a base 
capable of forming ^pharmaceutical^ acceptable saMh aJpophiHc 
offg^s^^rti3e-^5l».dl Formula H; d ' 

(c) an amount of hydroxypropyl-a-.-p- or 
... , cyclode)ctrin wherein the average number of hydroxypropyl substituents on 
10 said expand W c:odextrin is in the range of about 2 to about 15, and said 

* 1 T amount is sufficient ;o achieve efficacious delivery of said lipophilic 
. * oligosaccharide antibiotic to the serum of an animal while simultaneously 

avoiding^ccurrence 61 adverse Reaction syndrome; and 
1\_ v ... : (4 ? Q,to.5.b% by weight (basis,_said antibiotic of 

iV^formu^ surfactant^* c? 

' - / ^ 'The pffgent inveiith^furtneVpRJvides a compo^iort&f matter 



comprising 

m 



so 



.'a) the antibiotic compound represented by^Formula 



20 
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(b) at least "about two equivalents of a base (per mole of the 
, compound of formula IE) capable of forming a pharmaceutical^ acceptable 
, ,.^.<rf^.cpmpo*uhd blf FormUfe III {o> ah amount of hydroxypropyl-a-, -p- or 

r^ycloaoxtrih having about 2 to about 15 hydroxypropyf groups per 
5 molecule of said -a-, -fc or y- cyclodextrin and wherein said amount of said 
cyclodextrin is sufficient to achieve efficacious delivery of said lipophilic 
oligosaccharide antibiotic to the serum of an animal while simultaneously 
avoiding occurrence of adverse reaction syndrome; and (d) 0 to 6.0% by 
weight (basis, said antibiotic of Formula HI) of a pharmaceutically 
10 .acceptable non-ionic surfactant ' 

Ph^aceutical cbmpositionsformed by a^ajnixing a 
composition of matter comprising a compound represented by Formulas I, H 
. 9 r HI and at ieast about a stoichiometric amount of a&ase capable of 
forming, a pharmaceutically acceptaofa salt thereof and an amount of a 
15 ... hydroxyprppyte-. -p- or -T^cloderfrin with a pharmaceutically acceptable 
^ n ?^ r ^^f* "^fV?^^.^! "|?F|d;~stl^'plia^acbtific^ cbmposltfons for 
* W^-ST and gram negative bacterial 
»ml5ct^s |n anirn^ (Bs^ciaii^ rnamftials in need of isuctY treating or 
preventing are also ^rdyided. ^ : ? • - " ] 
20 '■-• "."■}': :; \2 ; ,v ^ a preferred 

: phar^aceuticar compositions fire plrticuferfy applicable' to parenteral 

administration^ especially ioj^ beings by the 

. intravenous, (TV) route. _ - c i: - : : * • ' 

" ; • b.T^- pfl ^^! n ^ fii ^ ^ s0 P r °vides a method of preventing 
25 adverse reaction syndrome in animafe following parenteral injection of a 
lipophilic iOligosacchan^ 

r; f^^^Sf?®^^ ««*an^feci^"-fflit«l^of 'saftf^antfbfotio to an 

animal, wn '"cft method comprises parentorally administering to said animal 
r ^: amo W? Of a composition of matter of this invention sufficient for such 
30 purpose together with a p^^^ acceptable carrier. 

The present invention further provides the use of a lipophilic 
ofigosaccharide antibiotic represented by Formula I for the preparation of a 
- medicament for treating or preyenting susceptible gram positive and gram 
negative bacterial infections in animals, especially mammals in need of such 
treating or preventing. ^ ^ : -.; 
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JjJ" * 1 T ' > ' " ^ '.'V Figure 1 graRhic^iy ji(ustrates the profession, with time, of a 
^ " ' typical fermentation of l^romonosporq fflrtwTia^- v^ : ai£jgaaa, NRRL 

* 3 .c5 s . 15099, ATCC 39149. , /' J., .'.* ' ^. '..^ ~ 

>' ppTAii pn nk^R'pTir>M n F the imVfnition AND OF THE 

h 7 v pRFFFpRFD EMBOP1MEMES ' " ' , r 

0 1 " 0 ' Lipophilic oligosaccharide antibiotics, for example 

. .. everninomicin antibiotics, exhibifuse'fuf ipift antibacterial activity but do - 
. : J not readily form complete aSuepus 4 solutions suitable for safe and effective in 
~'"\ /J^adatfni^^^^ syndrome). 
I : , l^Mo^vef. setts' ol the^MtiWpti4'fo/med bjr fMtfg at least about a 

'* methytalu^amine CNMG").do not form Oom^l^e aqueous solii&ons. at useful 

colloidal dispersions tended to. aggregate and eventually gelled, especially 
: l-ftffli" ****** We served that complete 

- . ...fa^yynhlhft^::!^ 

' ^ 

.-• 5 rats o, higher primates. sqch as rnpnReys *an aqueote^aon 

containing 12 moies of NMG per one mole of thS compound of Formula III 

* - 'and precipitation ol the'&mpo'uncfof Formula Iltf The formulation. 
" ? 30 produced irritafco W$ ^,^6,^^ raused by 

' . Howe^parenteral ?^^^^^2lerse 

... of NMa R etflXOje.0Uhe compound of Formula in gave rtse to adverse 
' \ : reaction syndrom* WhWeas. various cyclodexlrin ^ents are Known to 

■ " 35 assist in achieving soWions of specific drugs: (e.g. 'as the aforemenfoned 
Bodor and Pitha references) use of representative agents of this class by 
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,t&ero^Ivftj?;fefl^5oacftev6]Ri8 desired result for lipophilic oligosaccharide 
antibiotics. Thus, for Instance, the use of a specific cyclbdextrin derivative, 
and a specific hyolrdxyprbp}^^ per mole of the eveminomicin 

type antibiotic of Formula III failed to'ptoduce a true aqueous solution when 
5 used in the ratio of 6 moles of the specific hydroxyprppyl-p-cydodextrin per 
mole of the evernlnomiun-type antibiotic of formulation HI. Surprisingly, we 
have found that a composition of matter comprising a lipophilic 
oligosaccharide antibiotic compound of Formula HI. a specified amount of a 
specific base, e.g.. NMG and a specified agent, e.g., hydroxypropyl-J*- 
10 cyclodextrin in specified amounts provides, when admixed with a 

pharmaceutical^ acceptable carriers, especially wafer, a formulation which 
may be used safely and effectively for in vivo administration. Surprisingly, 
we have found that when 1 mole of a lipophilic, oligosaccharide antibiotic, 
e.g., the compound of Formula III was admixed with at least 2 to about 1 2 
1 5 moles of a suitable base, e.g., NMG, in water and with 6 moles of a 

hydroxypropyl-p-Cyclodextrin r e.g., one having about 3 to 7.5 hydroxypropyl 
groups per molecule of p-cyclodextrin, a clear aqueous solution of the 
complex (as measured by light scattering nephelometry and line width 
measurements in the proton NMR; See Example 4} was formed and the 
20 parenfera' injection of such complexes into animals did not cause adverse 
reaction syndrome even at high doses, i.e., 800 mg of such complex per kg 
of body weight See Table 4. 

As will be evident from the in vivo results summarized in Table 
1 parenteral injections of the aqueous dispersions of salts, e.g., the NMG salt 
25 of the everninomidn-type antibiotic of Formula HI into mice and monkeys 
gave rise to the adverse reaction syndrome. Only when the aqueous 
solutions of one of the compositions of matter of this invention such as one 
containing a specified complexing agent, e.g., hydroxypropyl-^-cycfodextrin 
haying about 3 to 7.5 hydroxypropyl groups per molecule of f$-cyclodextrin 
30 with the NMG everninomicin-type antibiotic of Formula III salts were injected 
into the animals was the occurrence of adverse readion syndrome wholly 
avoided. £ 

Table 2 shows that adverse reaction syndrome can be reduced 
or completely avoided by parenteral injection Into mice of clear aqueous 
35 solutions of NMG salts of the everninomicin-type antibiotic of Formula HI with 
the specified, e.g., hydroxypropyl-p-cycfodextrin agents of this invention. 
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cl 

* o 

o 

£0 



Taple 3 illustrates thai increasing the molar ratio of base to.the 
eveWnomicin-typ© antibiotics ( bfForrnuia'lII frp'rfi 2fr 16^:1 wholly 
.eliminates the ocpurre^c^oX^aVerse ^ re^ctip^s^rome it all 
concentrations.testadjjppn parenteral injection into mice. 



■ 0 



3 

H 
CO 

yj 



"0! 



- i " c. 



. . ' "ill » n >' 



T L*: L. v. v 



^; 'vjr:\/ v. T c v. '^L'.jt u^ivBri idc ,.g> . V'** * socio -c-^- k;ck . " v -v-- 
i-?."j£voe £?u~o tan bib oisr.;;£ o-~ ; csxsicr^co rirvj" "x^orV..-,; 'jr*:.n^£c 

:.. ;.:u.c :■ 'V .V . : ''-!' v r '^:7--t 2 r.';: cs"u : : • : j • v.,-. 
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: *' COMPARATIVE EXAMPLE 

l" 5 THE OCCURRENCE OF ADVERSE REACTION SYNDROME 
AFTER A DMjNJST. R ATION OF AQUEOUS FORMULATIONS OF 
ONE MOLE OF THF COMPOUND OF FORMULA HI: AND OF 
' 2 MOLES NMG WITH ANDi WITHOUT HP-B-CDl 

10 Mice % Adverse Reaction Syndrome* 

(Concentration of SI Injected: 80mg/mL) at the following DOSES (MPK 3 ) 



100 1 2QQ.3: 500 2 : 800 2 



15 



HI 4 : 2NMG 10Q. 
ID: 2NMG: 6 HPpCD* • 0 

Cynomotgus Monkeys 

(Concentration of ni Injected: 50mg/mL) 



to & ?r: 40 & 

20 '« C',v:i!i;!!f 

ffl: 2NMG 50 

HI: 5NMG - 33 50 



III: 2NMG: 6 HPpCDS 
Footnotes to Table 1 



M0 0 

n e :\ 



1 : HP-JJ-QD Is bydK^ropyl-f^yclorfexlrin containing 7 A hydrbxypropyf groups per 
25 ^CD molecule^ ■■ : . ; : - \ 

2. Adverse Reaction Syndrome symptoms were observed in the animate within 2 minutes 
after IV injection, (smgle dosej ! ;> : ; 

3. MPK is rng of drug per kg of body, weight of thence (groups of 5 to 10, CF-1, 
average weight 20g t Harfan Sprague - Dawfey fasted 18 hours.) 

30 ,4. Ill is the evemtnomicin-type antibiotic compound represented by Formula IIL 
, 5. Complex formed See Examples 3 and 4. 

6. MPK is mg of drug per kg of body weight of cynomoigos monkey (weight range 2.9 to 
9.6kg. Schering Corporation Colony, fasted 1 8 hours}. 3 monkeys were used in the 40 MPK. 
5NMG experiment; 2 monkeys were used In the other two e>Dfcriments. 
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r: Table 2 



Adverse Reaction! Syndrome (ARSVL Upon Administration of 
5 Aqueous Formulations of One mole of the Compound of Formula 

' * '-• h: m.4M^JU6lB^\of.HfJB^UmiS&l6ettie Additives 



10 



%> ARS at the toltowinordoses (MPKl V of Drug of Formula III 

(20mq/ml) in Mice 



"Drug of Formula "III 
Injected" 0 ; 



' I PC 



ID:2NMG 
ID:2NMG 
ID.-2NMG 
m:2NMG 
IE:2NMG 
ID.:2*JMG 
IIH2NMG 



Tween 3 
.(Concentration) 

0 

0.1% 
0.25% 

0v5%" ~' : 
1% 

*SS 2% Sji: 



10 

10 

«0" 

Dr*t00 

100 



200 



"^100 

100 

v. - 1G0 



250 



^ ' r. ' 



too 

100 
0 
0 



Ol 

0 
0 

•rn 



ID:2NMG 
ID:2NMG 



DMSO« -- 
(Concentration) 

0 

1% 



-> v. wj - i « >. 



0 • , otfjfl .WMOfo 



tlQStyMG- - i- , ■ k: Sfltacr-v • .3 -i, - o° -v^v ,,. a' -;1 rQ« . - . 2.0 
IH:2NMG 10% .0. CU.; s^mC^P . 

:ir; • •"• '•' n- -sid: sr u:. • •••.oonvc r.c <.-i.s,r. : -.j»v;»\ » 

Glycerol •••• r.?-; .,- • . 3* -si W£ 

- 1 ■ '«?: ^(CohceWtratlbny ^ ^'nc^,: 1. or.i vtw . 
III5NMG 1 "' f * /: 0 5, - ,v ' 5 -' »-^-Cf n--s.- : ,--Ct'0a ,if -" i -^-»'-vH 

in:2WMG • ;n - f ^%5: : ' : ^:. J ^ra^ ; ' ri; ,? 'fSb" :;; - 9b 

III:2NMG; 1C n, : 40,%.;,^ V*£ ftVr/'r?!: >^;^,v 100 

- ! Dextran 40* - - ^ - - - ■ u- . . 

(Concentration) 
III:2NMG 0 0 100 

IH:2NMG 1% 20 100 

IH:2NMG 10% 0 50 70 



300 



100 
100 
100 
100 
100 
40 
0 



100 
100 
50 
50 



100 
100 
100 



1^0 



Dextran 70 6 
(C ncentration) 
III:2NMG 6% 0 



90 



100 
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HI5NMG 
HI:2NMG 
IH:2NMG 
EDL2NMG 
HI2NMG 
HI2NMG 
ffl:2NMG 



tMotar' RatFo) 
0 

1:0.5 
1:1.5 
12.5" 

1:3 

1:3 

1:6 



100 

0 : 



250 



100 
0 
0 
0 

0 - 



300 

100 

50 

60 

30 

10 

10 

0 



10 



15 



Footnotes to Taofe 2 

! - Adverse Reaction Syndrome Symptoms observed in the nice (groups of 5 to 10, CF-1 
average weight 20g. Harlan Sprague Dawley fasted 18 hours) within 2 minutes after IV 
injection, (singte dose; 

2- MPK is mg of drug substance of Formula HI per kg of arinjal body weight 

3 - 1 Tween is Sorbatan mono-9-octadecanoate poJy (o^y-T^-ethanediyt> or as Polysorbate 
80 available from fCf Americas Inc.. Wifimirtgton Delaware unde* Ihe tradename Tween 80 

4 - DMSO is dimethyl sulfoxide d < 1 A t ; 

5 - Dextran 40 iS a high molecular weight C40,TO0)polyme 
Chemicat. ■ " ; < « v j > . ■ {- 

J Dextran 70 is a high molecular weight (70.000) porymWpf^lycpse available from Sigma 
Chemicat. c ' ' " 

7 * «« iHP P CD ls h y<J rox ypropyl-p-cyclodexdrin having 7.4 hxdrqxypropyl groups per molecule 

of CD. '• ••»' 
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Table 3 

p[ Effect of Concentration of Lipophilic Oligosaccharide Antibiotic 

* O NJ^S Salt an d Molar ratio of NMG to Antibiotic upon 

Q 5 Adverse Reaction Svndromel in Mice 



Drug of Formula IT1 % ARSl at the following doses fMPKfr : 



ss (Drug Concentration) 

< Lfl i ISM 2M £Q5 1M 

§! " 

/_ IIP:2NMG 50 

S (10 mg/ml) 

UJ III:2NMG - 20 100 

CQ (20 mg/ml) 

III:2NMG ' 70 ^ 100 • ■ - - • 

^0 mg/rnr) & *< ' 

, - o- v ,;;'; : n «i;3>iMgy . L/- : ' ; v o * o 20 

, (20 mg.mi) •., V : % 

III:3NMG ~A ; 0 15 40 

: . * r • (40 mg/ml): r ;-,.>".<-•.• .:»•::..'.. -. ■ 

I1I:3NMG - -- 100 

v.,.,:- -(80 -mg/ml) '• : - v-;- ' " _ 

(20 mg/ml) 

III:5NMG - 0 40 

(50 mg/ml) 

III:9NMG - - • 0 0 0 

(20 mg/ml) 

III:9NMG 0 0 0 

(40 mg/ml) 

III:9NMG 0 0 

(80 mg/ml) 

10 Egotnotes tp Table 3 

1 Adverse Reaction Syndrome Symptoms observed in mice (groups of 5 to 10, CF-1 , average 
weignt 20g, Harlan Sprague Dawley, tested 18 hours) within 2 Tninutes after IV injection, 
(single dose) 

1 5 2 MPK is mg of the drug of Formula III per kg of body weight. 

3 U1 is everninomicin-type antibiotic compound represented by Formula 111. „.£ 



1 * 
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; Perhaps evennapre-^u^^pQly^^ol^ryetf thatjhe : 

4 Minimum FnhMory Ooncentrations ("MlQ"),in ; the, jn vitro models, and the 
50% protective dose CPD50*), values ig an ia_yjy£ mouse protection model, 
of the complex of 3 to 6 moles oihydroxypropyl-p-cydodextrrn "HPpCD" in 
5 .combination with one mole of the compound of Formula III and 2 or 3 moles 
of NMG were essenfialiy.the same as the Mip^and PD50 values for the 
. compound of Fcmufa in. and for those of the NMG salt of the compound of 
. Formula m with HPpCD in said models. The protein binding values for the 
.... complex of 2 or,3 moles of NMQper of the compound of Formula HI with 6 
t o ; " moles of HPpCD- remained at 96-96% of the binding values that we 

observed for the sar, of. the compound pf ffprmuja III with 2 moles of NMG. 

^8 > ^,j^ve'«in^lH)^-$ C0V0r8(i Phannaoeulfcally' 
c •• acceptable compositions of matter cpntaining a JipophHic oligosaccharide 

.antibiotic which allows effective delivery o£ such antibiotic, to the serum of an 
15 animal-such asamam'maf t esi>ecjafiy ; ^ afflieted-wftjti abacterial 
- - infection susceptible to treatment by such lipophilic oligosaccharide 

antibiotic of Formulas^, H andJO, ^. , . . - ,- , c - b , r 
. , Th>2-£yd 
. - - useful in the present invention .have about 2 to, .1 \ hydroxypropyl groups per 
20 molecule of cyctodextrin and are . readUy ^ one of a, (5- or 

- , ■jKjyclodextrin.with t, 2r. propylene .oxide m.it$ presence, pf base in a 

manner tp yield multicoroponent, amorphous mixtures such as described by 
J> Pjtha, In USP 4,727,064, J. ; Pitha, gLakin, IntematiOTffi'jpgmaJ Of 
. Pharmaceutics (1986} ? 22. 73-B2 or by MuIIer in USP 4,870,060. The self 
25 condensation products of propylene oxide are . removed and the degree of 
. substitution, i.e. r .number of the hydroxypropyl groups per molecule of 
cyclodextrin are conveniently determined, by proton nuclear magnetic 
resonance and/or mass spectroscopy in accordance with the methods 
. . described.by Pitha in USP 4,727.064 and International Journal of 
30 Pharmaceutics (1986) 2SL 73-82 or C.T. Ras, et'alin Pharmaceutical 
Research ( 1590) 7, (No. 6) 612-615. The 2-hydroxypropyl-oc-, -j5-and -y- 
cycfodextrins having about 2 to 15, preferably about 3 to 9, more preferably 
about 5-7.5 hydroxypropyl groups per molecule of a- p- and y^cyclodextrin 
are readily prepared by conventional procedures and are also available 
35 commercially from Cyclolab, a wholly owned subsidary of CHIN01N. 
Pharmaceutical and Chemical Works. Ltd., 1325 Budapest Hungary; 
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Walker-Chemie GmbH, Division L Biotechnology Prinzregentenstrape 22 D- 

> 8Cibo, Muncheri'22 Wesfde?many;Americian Maize. Hammond Jndiana; 

O ' Pharmatec^ Inc', P.O. Box c 730; Alachua FU32(>l5and Janssen, Biotech N.V. 

y 5 "" ; - r '_ v : the amounts QTPsucrr Iv^rc^p^pyl^j p*and -y-cyclodextrins 

9" sufficient to achieve effi^acidus delivery of Vhe°(ipoph1lfe'"oligbsaccharide 

~ [_~ v anSbidtib'tblhe SeVurti of art afllmal;es]p^al^ htimait^eing. without 

^ ^ " 'causing* the ao^eite'readVo^'syrto'rdwe upon injection^ a pharmaceutical 

1^' 1 ~ cbmpblltion'cor.taihi^ 

CO" ' • ' 1 0 1 "" orlrh,' at feast i sioichtdnfetrtc amount of a selectecl'basa and an amount of a 
£Q 1j hyQroxy0ropyl-a-,'-j5- br-y^cyclodextritf 

' "given "in me' parag ; f^ ^ : ; - 

■ "■" : Suclvan amount of ^ftvctbxyprbpyl-a-cyclodextrin ("HP-a-CD") 
r - f u - is a'DOiit'S to 15 moles* of HP^ct-CD perm&Te of-afipcf hific oligosaccharide 
^ ^bt^fcofFbn^hulal . ^ch 
, i ^HP-p-C&fis abbuf l^pre'fe^'abbQt^, rnofe£of'HP-p-"CD per mole of 
; £ a^ipb^ FotfMM-H ^fflf'slich an amount of 

hydroxypropyl-y-cyclodextrrrff HP^CB*) isHaVout'^rhbles. preferably . 

:>c',k 2'5 01c antiDl6'tic r o^ antibiotic 
' ,:, c mo ^ r '%^ e ^ e ^6fFo^fe complete 
t r • tcRa ^^f^jn ^atfer w?th%¥roadTahg'e o f f n^dfoix^i^liyl^-, -p- and r 
"° J i e:r - 36 r eycidde«rffr$ nav'ing%m per molecule 

•Til a broad range of 

c h 25 iJ t HP^-CDs ^ontainmg i frbrrV hydroxyj^opyiigrelips per HP-p-CD 
' "•'"* t! " ' me-el^^ upon parenteral 

~ ll '"' " Injedtioh into a mouse* model of a complex of "one 1 mote^of the compound of 
: ''%* n Form^'llTand?™^ 

p- \* -or> C- ^ ■in'-/ ""*! ' • * "<• \ rr-i- v 5- - ••• ',-c - •» - «■.« - 
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.... .. ,„ ■ ; . Tpfri»..4 .. ; .', .'. 

.. . . .Adverse Reaction Syndrome? upon Parenteral Injection (800 
v MPfC, 80 mg of the compound of formula III per ml) into Mice of 
f , 5 , an Aqueous Solution Complexes of One Mole of the Compound 

of Formula m and Two Moles of NMG and Six Moles of HP-6-CD 

r :. f .:. ■ i-. »«. ;. : .,;r.-; ■ •. • ... • 

. having from 3.9 to 7.5 Hydroxypropyl Groups 

jbfe'fPPer Qf Hydrpxyprppyt Group? % Adverse Reaction Syndrome 
/ ' per mbfecujg of HjP-p-CD 

' ' ,' J ' r "*...7 / ' ' ko HP-p-cp ,; j ^ " ' •' '-* e ^ 5 $0 V' ■ 
. .... •• ••• - ^ ' ' " ■['"';'" ' • o " 

• * ■ ■ >• " rr. '.• " >v». : - ' a. \ *>••:::>• " : ■ 

7.4 0 

7.2 _ 0 

6.9 0 



' "4 "A * 

- . 6.3 0 

.... 6^ ( . .... ... { _ e '.. , . . _ 

.... iz^'.z rr.V-.^- r. .-f.^' 

"4>^ i.,^rf.^."7: "i/"; .^.S;.".: 

. 4.4 ' . v 0 " 

4.1 tp 

. 3,9 . . . . r ' 0 



t 0 ^Ad/atss Reaction Syndroms obsetved in micff fgtoups of l6CF-i t averaje wetght 20g, Harlan 



,. this invention, we prepared such compositions by addition of a lipophilic 

15 oligosaccharide antibiotic, e.g. r; the compound, represented by Formula HI to 

; ~ at least a stoichiometric amount, eg., about 2 to 3 moles of the preferred, 
base, N-methyl glucamine and a sufficient amount of dimethylsulfoxide or 
glycerol or of sorbitan mono-g-octadecenoate poly (oxy-l,2-ethanediyl) 
derivatives, e.g., polysorbate 80 or Tween 80, or a dextran such as Dextrans 



-.19- 



PCT/US9Z/08565 

■ l.'»\<,: •••:■'>" 



40 or 70 brands of polysaccharides [produced by action of bacteria growing 
> . . on sucrose substrate containing a backbone of D-glucose units linked 

O predominantly a-D (1 -» 6). Dextran 40 and 70 (average molecular weight 

^ of 40,000 and 70^000f reipectively) are pdlysacchlriais produced by the 

Zj / 5 action of L mesWnteroxides ori sucrose: sudH sufficferrf amounts nf riimPthyl 
9 * sulfoxide, glycerol, ppfysbrbate 80 of a tiextraH weF^ldund to achieve 

~~ efficacious delivery of said lipophilic oligosaccharide antibiotics to the serum 

2| of an animal while simultaneously reducing' or avoiding occurrence of 

. adverse reaction syndrome. Reference is made to the results in Table 2. 

CO 10 Increasing the amount of D1WSP "ano" glycerol (torlt) weight percent] reduced 
CQ the occurrence of adverse reaction syndr$ffie~; the' Sufficient amounts of 

DMSO and glycerol are about 5 to 10 weight percent and about 10 weight 
percent, respectively. Increasing the amountT^extrans 40 and 70 also 
reduced the occurrence of adverse reaction syndrom; such sufficient 
1 5 amounts of Dextran 40 and Dextran 70 are. about 2-1 0, and at least about 6 
weight percent respectively. Amounts of Tween 80 from about 0.1 weight 
percent to about 1 weight percent increased occurrence of adverse reaction 
syndrome but amounts of Tween 80 greater than 1 weight percent 
decreased occurrence of adverse reaction' syndrome while amounts of 
20 Tween 80 greater than about 2 to about 3 weight percent resulted in almost 
compjete avoidance of adverse reaction syndrome. Amounts of Tween 80 
- greater than 2 to about 3 weight percent are considered sufficient {all weight 
percents are based the total weight of thCcbmposition). However, the use of 
hydrdxyl propyl-©:-, -fJ- or -f-cyclodextrins iSpreferred for the 
25 pharmaceutical^ acceptable compositions of this invention. See Table 2 
hereinabove. 

The bases found suitable for use in the present invention are 
. , . . Hthosj|.whJch for^Jiar^rn.a^ 

oligosaccharide antibioses of Formulas T, ! H or Iri and include suitable 
30 organic and inorganic bases. Suitable organic bases include primary, 
: J ^secondary and tertiary 'alky I amines^ alkanolarhines, aromatic amines, 
ri i j. alkylaromatic amines and'eyclic amines. " Exemplary organic aminessinclude 
L. '..:or;io- v^^^^^^^^jy. fc&eptebfe* bases Reeled form chloroprocaine, 
:-!?frs:- nc 9r prdcaiheT l pipera2"tne' : ; glucamihe', Hf ; methyfgiucamlne; c N > N*dimethyl 
: ftCi^-.j^jc! gf ucam j ne eth'yi^rrecflamrne! diethanoldmine. xiiisopYop^lamine, 
^ ^ diethylamine;" ^-oertzyl^-phenylefhylamihe, N^'dibenz^lethylenediamine, 
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choline, elemtzofe, tris(hydroxymethyf)amfnpmethane, or D-glucosamine. 
The preferred organic bases include N-methyl gtucamine ("NMG"), 
diethanolamine, and tris(hydroxymethyl) aminomeihane ("TRIS"). Use of 
NMG in this invention is more preferred. See Tables 2 and 3. The suitable 
a . • »> . Inorganic bases include alkali metal hydroxides such as sodium hydroxide. 
,. .... j... The bases found useful in the preparation ofcompositions^ of matter of the 

n - r ,. pfpsefll. invention produce aqueous solutions having a pH of at least about 
y 9.3. Lysine forms aqueous solutions having a pH of less than 9.3 and thus 

tysinets not a suitable base for the present invention.. Divalent metal 
; 1Q hydroxides such as the alkaline earth hydroxides, calcium hydroxide and 
t ._ ;Vf ...... barium hydroxide did ji& form aqueous sofufions of the lipophilic 

v ,...-.. vr oliogosaccharide antibiotics of Formulas 1,11 or IH in the presence of 6 
. , moles of HRrPrCD haying a pH of at least about ?-3 and were unacceptable 
as bases for use ?n the present invention. , •.. • . .. • ; :. 
15 z o; -.: •- Jtefcsrav-'fet-lta^ atj©^ a ^oiehiometrie amount" as used 
- , frerejn ip re/ere,nce to the bases wsefyl in this j^^^ 

base^eeded. to substantially completely react with (i.e. result in more than 
: v , Incomplete reactfc*^^^ 

oligosaccharides antibiotics ofrFomjulas I; Ii, ffljiaytog one.or two or three 
.20 phenolic hydrogens. ^Compound of f ormula III has three phenolic 
- ~i hydrogens of which only twaare acidic).. r Forsthe compounds of Formulas I 

, and n wherein %=,B. there 4s only r one^ phenolic acidic; hydjpogen per 
. .... molecule and the stoichiometric- amount of cthe.pharmaeeutica.lly acceptable 

bases of this invention is at least about. one /mole of such base up to 12 
25 moies.of such bases. - For the compounds represented by Formula I and n 

. . . . . ... - OH , - ■ •■ • - :,- . ,• 

■ ' ' " ' • ' " H If H ". 

, y ;.. 0*0^ .Z c'"* : -v - '■' ■', 

wherein } ? and for the compounds of Formula III there are 

h : - iffifi acidic phenolic hydrogens per mole of such compounds^the 

stoichiometric amount of base required toZcompletely react with the two 
acidic phenolic hydrogens is at least 2 up to about 1 2 moles of the' 
30 pharmaceutically acceptable bases useful in this invention. For the 

preferred lipophilic oligosaccharide antibiotics of Formulas I, and II wherein 



9 and «ros« -^Formula HkH is pfeferred to Use about 2 to 

J - ^ , ;6 moles, and it is more^referred ^ and most 

§ ;| ' • preferred to use about 2 to about 3 moles of a pharmaceutically acceptable 
< DasesuchasNMQtomair.-ainthepHdfanaque^ 
m eg- 5 value of about 9.3 -as opposed to solutions having a higher pH, and which 
p CQ solutions ware highly buffered when 6-12 moles of NMG were used. 

The term "lipophilic oligosaccharide antibiotic" as used herein 
means selected lipophilic members of the orthosomycih family of antibiotics, 
^■x?:\ir± •■ more particuiarly : flambamycin. the everninomicihs; evernlnomicin-type 
10 antibiotics, curamycifi arid the aMIa^ri'^antibfotrci ^ 
_ '.boni or , -•rFiam&amyfclh, ; a lipophilic oligosaccharide antibiot~i6 produced 
• ■ - £ *«■ r - gtreptomycas inyqrfts^pinj^ D3l>3g3Cfr wTiose structural Formula is that 
r- tv .ofcPormciia li wherein R^it^N^Y&O^/fl2=C0GH(eH3^, 
clm'-co : ; i ^^Re^B^Re^Rg^Hs; R4^0drH 3 -a:htf W^^crfs 1 "disclosed by W.D.OIlis 
" ~ot5*< ufo Tetrahedron , (i 9^79^- ^, c T0l5> f gyp's*'"* ^sbtanoase-t,^? 

:-onenc ; sei;lj : ?Cutenly§ihV\ te^ a structural 

, t o 3 to FormalaTrepresentedbyyOfmu^PwheVelriWt ;fl 3 , R^ W£i*e, R7, Re, R 9 . W 

' ^ahd£amh*sam^ Y =H .' See 

o^o* -£6oL^aiama'finiB- et^r^ih^Qt ^. 76 ; aha V^beulofer et al., 
20m fAnalesdeQ uimfe^ (1972) £68*789. ci roi:r " ! - 10 «s-.'»c 
t tow-, vc .: . - 'AvilaWy^n^A-^«htT6^ 

antibiotics isolated from an antibiotic complex produced by cultures of the 
organism Streptomvces viridochrnmnnprfe? Nrrl 2860. See J.L Mertz et 
al. The Journal of Antihint.pg (July 198^jS) Vq{39"(No. 7) 877-887. The 
25 structural Formulas for the avilamyGn A-fjf antibiotics are represented by 
Formula 1 wherein, Ri=R 5 =H, Y=H, R 2 =dpCH(CH 3 ) 2 . COCH3, 
.CO(OH 2 )3CH 3 i COCH 2 CHd , or H, R 3 =CH 3 . R4=COCH 3i -CH{OH)CH3 @r 
: CfcfQ,and B 6 =eH 3 :orH; R7=CH3 or H; R6=CH 3 ;seH 2 ^H orJH^R 9 =CH 3 or H 
v afld.W=H orCI and ZsCI. lcj; :,^o : n^., ^ : • c r»c..i;-:ol2 
30 n • s . v • :,The everninomicin£ahtibloticsiiseful in this'invention include 
ihe everninomicihs B. C and^D isolated" from the antibiotic complex produced 
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: ~ ~ By the organism. Mifirpmohosoora carbonacea W. fcar'bbnacea NRRL 2972 
and a variety thereof MJ«ajfegj3g£ga var. auranfiacatJRRL 2997 as 
described in USP &&9IQ78. The everhinomicin derivatives having a 
nitroso, hydroxylarruno or amino moiety in place of the riitro moiety in 
5" . eveminomicihs'B, Q and D may be obtained - by reduction of the nftro moiety 

in everninomicins B T C'ancf D in accordance with the procedures of USP 
. 4^006,225/ A preferred everninomicin i£ N-acetyfaminoeveminomicin-D and 
is represented by Fb*muia B wherein X=fs|HCOCH3i Y=sH; 
R4=CH(OCH3}(CH3); H&ft?*H and R 2 =CH3. I\f-acetyiaminoeverninomicin 

10 D and its di MHTiethyfgl'ucaniine salt may be prepared By the procedures of 
USP 4,129,720" which discloses reduction of the nitro moiety of 
everninomtcihs B, (fa^Vp>'plb^^^kis«^ derivatives which are 
subsequently converted into the N-acyf e.g. N-acetyl, N-aikyl, e.g. t4H(CzHs), 
or RhNdialkyt, e.g. N(C2Hs)2, derivatives. The preparation of the N-acyl-N- 

1 5 hytiroxylamino everninomicin B. C and D derivatives and pharmaceutical^ 
acceptable salts thereof are, also described The preparation of 
Everninomicin 7 represented 1 by Formula II wherein X=OH, YsH, 
R4=CH(0CH3)(Chfe). R5=H and R2-CH3 is disclosed by A.K. Ganguly eLflf. 
in J. Chem. Soc.. ffieW 90mm. 1980, 56-58: 

20 The ^eve^rritriorriicin-type" antibiptfcs are those lipophilic 

oiigosaccharide antibiotics represented by 'Formula* U wherein X-NO2. NO 
NH 2 . OH, NHCOCH3, rWC 2 H5. NfCkHste. NHOH or H, Y=OH, R2=CH 3 or H; 
^3=h/ 

R4*eH(OCH 3 )(CH 3 > or R and 




25 



The compounds of Formula II wherein Xs=W©2 or NH2, Y = OH 
oh : 
H. 1 „ H 

: ■R2 = R3=R4=H» and Rg.^- • 



are isolated from an. antibiotic 13-384 
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UJ. 



yj 

QQ 



10 



complex, produced, fermentation of the organism Micromonospora 



nacea var. a'ffTcana!' NtiRL"t5Qi99. ATCC 39*1 49- Antibiotic 



components^ IPormula 'fr^==>l02 and Y, B2, bVR* and R5 are each 
defined as hereinabpvejn reference to antibiotic/13-3j34jand 5 (Formula II, 
X=NH2 and Y, R2. £3, R4. and R5 are as defined as. hereinabove in reference 
to aniibiotic 13:384} diSQlosed n USP 4,597.963 , and 4,735,903 have the 
struc- jral Formulas diseased by AK Ganguly et a), in Heferocvcles (1984) 
Vol. ,28 (No. 1 ) p ,83788. The ^vernlnomicin-type antibiotics of Formula II 
wherein X=H i N HO H , N HCOC an d acyl and alky) derivatives thereof are 
described in USP' 4,622,31 4"and : 4,767 t 748: / v ' 

The preferred compositions of ; matter of thisjnvention include 
" compounds of Formula II wherein R~3=H. " 



15 



and 



•fid 5 ' ' 1 " "\"' 1 'Bb 



Np2 qh . ch(99^ch^):: : r ;H, 



NO2. h, ,. h ,;. \ 

^ NHC0CH3 

Xv ' ' N0 2 "V OH . 



M 

H 




B 2 



CH 3 



H 



G=0 



NHOH 1 ' " 

NHCPCH3 " " -" 

NH 2 ... ..... " " v " ; , •• 

NHC2K5 ■ " " 

N(C 2 H 5 ) 2 " 

The most preferred everninomicin-type antibiotic is named 56- 
deacetyl-57-demethyl-45-0-de(2-methyl-1-oxopropyl)-12-0-(2 l 3,6-trideoxy- 
3-C-methyl-4-0-methyl-3-njtro-a-L-arabino-hexopyransoyl)-flambamycin 56- 
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(2.4-dihydtoxy-6-methyIbenzoate) haying the molecular Formufa of: 
- • . .Q7oK»7ty03&C& and molecular weight of 162$ and is represented by 

... Formula Si. : .... . ' ... . 

: % . ; The preferred compound of the Formula III may be obtained by 

... f 5 .. fermentation of Micromonpspora ckpgnacea yar. africana NRRL 15099, 
, .. ,, ATCC 39149 or, more preferably, by an fmproved strain thereof, obtained as 
hereinafter described. 
.. ,.. , , ; . . Utilizing the strain SCC 1413 of. the culture NRRL 15099, 

... . ATCC 39149, the preferred compound of the Formula ill may suitably be 
, : ,10 pbta ; ned by. the procedures outlined in Example I of t>SP 4,59.7,968. In a 
specific example, in accordance with.this procedure, the inltiaf stage 
. . , r ^inowrumfoxthefemientatio^ 

.. frai^enfi^i 2^np|i Qf^ frp^rit.whple Innoth'^sd f^^f .iiiagetrnifnaAion' ' 
medium in 250 ml£rtenrneyer flasks. The germination medium consisted of 
. 15 -beef, extract. a3%; tryptone, 0^ 2.4%; yeast 

, ( f „ extract,. 0.5%;anct.ca!c^ 

■ ■-■ ' "• • ■■ -• ::.':<"> d>r.-." :•»,•*• \r :V, -■ 

. adjusted to 7-5 prior to sterilization. The flasks were incubated at 30°C on a 
. . gyratory shaker ai 25G [Y.pmf& 48 hours. For the second stage 
. germination, 2 liter Ertenmeyer/fiaste 
,20., . werf J^oc^Jated.with a 5^ 
: -. • .< ~ .cpnditions Jorjncubation v/erejtfte same as before.' A third inoculum stage 
was employed for all stirred tank ferment atlons and was prepared by a 24 
.......... , hour mcubatiprLof the culture undenfie same employed for 

, the second stage., . .. . . J . 

25 ... . . Ten liter fermentations were initially carried but in 1 4 liter NBS 

Laboratory Fermentors in a 
* . 0.5%; casein hydrplysate, 0.5%; eerefose, t%; soluble starch, 2.0%; calcium 
carbonate, Q.4%; and cobalt chloride", 0.24 mg. %. The pH bf the medium 

. . . was adjusted to 6.7 before sterilization and to 7.0 before inoculation. The 

. 30 . mird stage ihocujum 

conducted at 30°C with 0.35 wm of air and 35*6 rpm agitation. 
, . • During the course, of the fermentation, antibiotic production was 

monitored every 24 hours by bioassay of the whole broth against 
. . Sfaphylococus aureus 209P (pH [of the agar, 7.0) and Escherichia nnli ATCC 
35 10536 (pH of the agar, 8.0). The growth of the producing organism (packed 
cell volume ), pH and dissolved oxygen levels were also determined either 
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intermittantly or continuously. The course of a typical 10 liter tank 
£L fermentation is illustrated in Fig. j; ' ^ M - - ' 

-O ''" '" r We have developed an improved strain frBm SCC1 413, NRRL 

yj 15099, ATQC 39149 using standard mutagenesis agents and obtained 

jdj 5 J"' strains producing improved yields of the preferred everninomicin-type 
< ' antibiotic compound' of the Formula III. In a specific'^xample, the parent 

5" strain SCC 1 413. NftRL 15099. ATCC 391 49 Was : expb's'ed to an amount of 

^ the mutagenesis agent, N-nitrosoguanSdihe'(NTGj sufficient to kill 90% of a 

H culture of SCC 1 4.1 3. ATCC 39149,' NRRL 15099. Fifteen hundred surviving 

yy . .1.0 isolates were exau ed for enhanced biological activity against S. aureus 

and E. coli t 6 determine which isolates exhibited improved production of the 
desired antibiotic of Formula HI. The test procedure employed to determine. .. 
enhanced activity was as follows: Single colony isolates were germinated in 
test lubes' containing' 10 ml of gefminatiori mgdte of Example 1 of USP 
C 15 |.597.9B^ancj^^ 30° C for 48 

. ^^^?^i^^a^^^^^Sr^W»^^. tfa^lrrmg Q 2.5'ml of the seed 
toyb^l^rienmSyerf feVmMatton media and 



CD 



were identified, 
lated herein as 



stre> SCC teal, are given in Tabte 5. . . 

■c. £ : :..T;e cs s- c i.i ^f^g^'^ repeated by 

25 subjecting the representative improved isoMafe; SCC !63Vib a further 

exposure to NTS, again in an amount sufficient to kill 90% of the cultures, 

\>s :*b*- x "f O yi'o^e3'b7seYec^i0n 150 u.g/mL of 

everninbmijcjn D. Isolates giving enhanced pirodtjetibn i of trie desired 
1 : "*' antibiotic, were agiin selected by '' asse'ssmig' &b1o|t^r'&ifivity thereof 

' *3Q ' against* S. aureus and' E. coli . One' such isdlafet r hefdn"designated strain 
' f : '" ' ' s'CC lWsi'waVthen'^ 

ni ..; . , . 

r„>s ...... c.... fe further, NTG mutagenesls^of SCC 1756 yielded our current 

x ^production strain, SCC 2146. , r 
! " -35 ' JStdS ' in thewegbing ! mufatibn'p : rocedures?ihe protocols for both 
" r studies were as previously 'describe'd hereinabove; Fof tho latter two 
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L . , 3 ©ut^ioii .^Lucfres;. feriifjiiatjpn broths were extracted with ethyl acetate and 
- 7 2 ■ , th ® ^"centrates were, chrpmatogrepher oh Whatman, UKGDF thin layer 

, P'ates in a solvent system consisting of ch.ioroformrmethanof (9:1 vN) 
/. c • • f0,,owecf Dy D{oa tf °graphy against S. aureus and E. coli to confirm the 
? c ; ?P dtJCtton °[ afI Cp/npocrent$ of .the. antibiotic complex. ..To follow increased 
titers of the compound of Formula ilLthin layer plates were examined by 
using the Shimadzu CS-930 TLC plate scanner and quantitating the higher 
producing extracts by using HPLC. Combined titers are defined as the sum 
of the compound of Formula IH (antibiotic 13-364, component 1 of USP 
' 0 4.5S ,968) and the n=troso analog of said component 1 . i.e., antibiotic 13- 
384, component la. 

Early observations indicated that although the paren: strain 
SCC 1413 grew rapidly at 34=C, antibiotic production was optimal if the 
temperature was lower. This phenomenon was investigated as a means of 

1 5 fermentation optimization. Resufts of the temperature study indicated that 
optimal production was obtained when the temperature was lowered from 
34°C to 30°C after 24 hours of incubation. All subsequent work in stirred^ 
tan*s followed the protocol of incubating the fermentation at 34°C for 24 
hours followed by lowering the temperature to 30°C for the duration of the 

20 fermentation run. 

Media studies were conducted in conjunction w'ih the isolation 
of the improved production strains. Carton and nitrogen source 
substitutions were investigated as well as the addition of minerals and other 
complex nutrients. Replacement o* casein hydrolysate by either meat or fish 
25 peptone and substituting potato dextrin (POP 650} for soluble starch 
enhanced antibiotic production using strains SCC 1413 and SCC 1631, 
Subsequent enhancements in the production of the compound of Formula 
III were observed with t'ne addition of corn steep liquor and nickel (II) 

: f cnr ^, ride in studies wfth strain SCC 1756. The current production 
30 fermentation medi^ m 

contains glucose, 2.2 weight %; PDP 650 dextrin, 4.0 weight %; yeast 
extract, 0.5 weight %; meat peptone, 0.6 weight %;corn steep liquor, 015% 
vol., nickel chloride, 2.5 x 10-* M: and caidum carbonate, 0.4 weight %. The 
pH of the medium was adjusted to 6.7 before the addition of calcium 
35 carbonate. Table 6 shows a comparison of the titers for strains SCC 1 41 3, 
SCC 1631, SCC 1756 and SCC 2146 obtained in shake flask studies (50 ml 
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of the current production medium in 250 ml erlenmeyer flasks, at 30° C, for 
y 96 hours: at 306 r.jJ.rn'.). The 'nferKe&tiiit Mfrtoeketi (15 fold over the 



q Original parent;, SCO "141 3) is clearly demonstrated. Titers of 555-750 ug/ml 

O ; (sum of the' cb'mdouhd bf Formula "11 1 and the nitrosb derivative thereof) have 

y 5 * been achleved-irf'tOO IHefie%rte''ntattofis : u ! i5in0 the' current production 

99 " r mediumWith bur blst production ¥tram. SCC 21% (Table 7). 



H i. :.j -ni) ! ... v:,Lif .•• ' ":c- . "ijccr. - .v": 

CO 

yjj . - , y o ;c ::• t.. :><".?. r? '..-r • o-.s «tc1- . . - v 

en, -o no.a^i'.b e^v ^- , c T c; ^ ;, = ^qmt?! <^rj ' - 1 . r;.-;. : 

■,■■.'.^03: on: ni A \.-;noc ni bslc-w^r 00 re.v c^'turc .: .a 
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Table 6 Flask Comparison of SCO's 1413. 1631. 1756 and 2146 
Strains of Micromonospora Carbonacea var africana NRRL 

15099. ATCC 39149 
5 Titer of the compound of Formula III and Nitroso Analog (1A) 

Thereof fug/ml) 

combined (1 +1a) 

■ : i 8 

ir 

33 . . 
: 1 24 



10 



Culture 


1 (N0 2 ) :. 


1a (t'Q) 


SCC 1413 


. 5 


3 


SCC 1631 


14 


4 


SCC 1756 


17 


•16 


SCC 2146 


39 


85 



Table 7. 100 Liter Fermentations of- SCC 2146 

Titer of Formula;;! P; antf.fr e NO Analog f1A) Thereof (ug/ml) 
Media l/NO £ q teU$Q±Z combmed #+1a) 



41 


: 105 


315 


420 


-41 


5 135 




305 


41 + 1/2Ni3 


55 


500 - ['■■ 


555 


41 + Ni< 


150 


575 


725 


41 + 1/2Ni3 


100 


65Q r 

!> % - 


750 


41 + 1/2Ni 3 


130 


47Q 


600 



Footnotes to Table 7 
15 1 . The eveminorofcin-type antibiotic of Formula III. 

2. The Nitroso analog of the antibiotic of Formula III. 

3. Nickel concentration (1/2 Ni) 2.5 x 1(T 6 M. 

4. Nickel concentration. Ni = 5 x i0* s M. 
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n ; n ..:< : : The isolation o£ the lipophific^qligosaccharide antibiotic . 

, -c , . . - coniplex containing the compound of Formufa IB.andthe nitroso analog 
. . - . ; thereof was accomplished by use of ; the procedures of Example 1C of USP 

,.' 4,597^968.. The fermentation broth was adjusted to pH 7 and extracted twice 
: 5 . with, a volume pf ethyl acetate two times the. volume of the fermentation 
, broth. The combined ethyl acetate extracts were concentrated and the 

amounts of the compound of,Formufa JH and the .nitroso analog thereof were 
. determined by HPLC. The nitroso analog was converted into the nitro 
, , , , r - compound of Formula m by use of an oxldjzing agent such as tertiary butyl 
r 10 hydroperoxide (t-Bu02H) with vanadyl acetylacetpnate dissolved in an . 
vv ^-,^rotfcoi^artp,solvert^ : copro tefflpefaty!£.* The a>urse of the reaction was 
monitored by r for ^xampie^HPLC. ThereactionMxture.was quenched with 
. * trialtylphosphite and the crude product was purified by standard 
., : -chromatographic techniques. e.g. silica gel colurnn chromatography 
-.p.15. ^(acetpne/CHaQi^ or acplumn containing %p6^hydrpxyyinyl polymer such 
,jv r: ; , ; vas FractogeJ,(royo^Pearl) f^^l^Sp^jo^.ti^^Pi^^p^ 
r, ^Pennsylvania. . - ;vi;s ■ r ~. iy ,^ b -.'^ 

? r - ;\ r-'u'tf :~ o vTh e ;pha^ 

. r • ■ . . -invention may. contain, in ao^ttoo4o"(a} arxantibMc H Fonioula I, E, m, (b) 
20 ; a base capable oi forming a pharmaceuUcally acceptable, salt of such 
F - anffifotics an(^c).an- : a spe^etf. amount of* for example, hydroxypropyf -a-, 
c. : - or-jyr cyclodexfrin having.2 to 15 hydroxypropyl groups per molecules of 
- ^cydodextrfrt, about 0 ;aai)out 6.0 weight percent, (t^asis en antibiotic of 
: Fonnu^ The 
25 preferred pharmaceuticaily acceptable npntjonic surfactant,, when used, is 
the sorbitan monq-9-octadecenoate poly (oxyvl ,2-ethanediyO derivative 
; . such as Tween-80 r butany other non -ionic surfactant .which produces 
, pharmaceuticaily acceptable compositions, i ? e.» compositions which when 
•«••'.; ^.^dissofyecyn .^.p^^^c^^l^ J^^^ljl.carri^ar^. substantially free of 
30 haze, cloudiness and particulate matter as measured by standard analytical 
r - techniques, e.g., nephelometry. Particularly preferred compositions of 
, . . matter of this invention contain 2.85 to 5,70% by weight of Tween-80 and a 
antibiotic compound of Formula . EtE- ... if v "* 



> 
a, 

O 
o 
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RIOI OfilHAI ACTIVITIES 
- ^ -We ; have surprisingly found that the preferred composition of 

matter of this irrventibn, comprising one mole oHhe^compound represented 
by FormulalH.-srradles of NMG and 6 moles of 2-hydrdxyp7opyl-p- 
3 • ■ - 5 cyclodextrin Having 7!4 hydrbxybropyf groups'per mdte'c&le of f> 

5| ' " Against VarTotis bacteria, and/substahtially^fRe same seVurh protein binding 

^ v : ValiieVas "trie 1 cornpound'of '^drmulalfl per sr.- His-exp»*ected that alt the 
B»= °'comj^sitidr»^f miner of thS Invention -wflrbdr^e'lSfn^larty." 

{2 ' : 1 0 ' )J?: '" ~ ' ~ l tfe in vitro antibacterial artivfty lestswere 1 performed via 
CO * ^conventio'Hll agaFdilCition metnc'ds 'in Mueller^ rtm'fonagaf. The GMMs for 

3 v tHe'ibove-fisted preferred composition 1 of matter-of thfsinvention and for the 
•« :fi v * - ' J P cbmpbuhd'of FotWulS III were'&etermine'd against Various' bacteria, e.g.. 
^^ram^pbsftive 'and Jram negative bacteria.- The^erm*susceptible gram 




and some gram negative bacterial infections, e^.^.-^'fi^kiebsiella. 
i.v ;> ifegfafo^hd^^ of Formula m had excellent 

(d; .III ^ - 

riojs »d i^§^ife^fc8^{^WW''0^ M§/frtffan(f methlciinn^s&scepfibJe 
-j> vyqoioxxoV^j^^ U8Ti6^tfil fcoihpbyr^-Foiiwtem also had 
i-UDsl&rr, •^ )0 ^-g < ^ v ji^ f (2sfb1dWre : potB^fikrrvah^rnycin^ against Enterococcus 
* c ^^^'^a^^Nl^^^^.^^ acflvf^jMIOS^'O^Jiil/ml) against 
^^g^^^'Vfirtb'uS strains' W's^ptob^-^dAerc^cS' resistant to vancomycin 
•vft-v ■ * • 1i ^MlCs; £l28'^mlf/'fHe conip^nl^f'Fb'rmulinai Was''very. actiVe against 



u.-.-'f f 



5 -Bdrfeli& burgdorferi (MiCs: V6#9 tw/mn aiftf CeqiprTgfe pneumophila, and 
-t: tortqbeacheae (Mfcs 2:5 jig?ml) bi^was-e^'ly slightly active against gram- 
•' negative 'Bacteria (&MV£V$0'\$m\fc Tn eH6mofia^a<pinalis (MICs, £ 192 
30 : jig/ml) and Mvcopfasma soi' (MICs *200ug/mlj. No cross^resistance with other 

'■' cb antfbiotics was 'observed.^ : ; " 1 h 9 *' J ;: : n 
■ • s.-.C'-.- - ;: *.c> r - The compoihd of Formula ID 1 had ; mode^te bactericidafc 

•f fi " nf "adivity agaWvarious clinical ancftaboratoiy "strains of staphylococci. The 
bactericidal activity of the cbmpound o/'Fo'rm'uia Hi against staphylococci 
35 and enterococci was similar to that of vancomycin. The compound of 
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Formula DI fiacf good activity' against staphylococci inmice (PO50 range 0.5 
to 25.0 mg/kg), simfferto tfial of vancomycin (0.7 to-28.5mg/kg). 

' I J' , Following IV administration (30^g/kg) of the compound of 

Formula in and .2' rnotecufes of NMG. high serum levels were seen in rats 
.... ... r ". ...5 (peak about 90 ug/ml) with a fong serum beta Half life. 

' '~ " _ The phWmac of matter of this 

invention are expected to be active against the "above-listed susceptible 
; c - . . , bacteria as well as against spirochetes including Treponema pallidum. 
~ \\ , anaerobes including fffoffidiffm 'dfficfle as Welf as against Pneumocystis. 
So Toxpplasma. protozoa and fielminths. 

Based on the activity of the compbund'of^brmula in against 
J^Z. .. ' Bon-elia bumdorieri and fefohelfa p neumophite and t: fonpbeacheae. we 
. , v J " expert ffiaft] the impositions' of matter containing the compound of 
! T PbTmuiail wilF exhibit activity in a I human rribdel against Lyme disease and 
.. 15 iegtonaiWs disease. " — - • 

. The present ft [veritilpn ipmyides a method Of treating or 

preyentipg*suscep|p^ bacterial 

r infections in aiimajs by administering to sucK animaJs especially man 
* affile^ composition of 

26 w M^mposittohs of mafoer of thi£ itti&Woti and'a phaimaceutically 
. . . . acceptable carrier therefor. ; " " '•' \".\ 1 \ 

V \ ! . . t6e compositfqnl 6f matter of this invention may be combined 
with any^tem^^ sterilized water, aqueous 

ethane^, vegetable o^'br jto^dls^ «.^, : po§i9tt^ef^'g^i»b and propylene 
,25. glycol and administered, orai^/ parenteral^ variety of 

], fprniulations. the use-pi sterilized wafer as a carrief is preferred. The 
sterilized water may > opforady contain pHamiaCeuficaiiy kcceptabfe 
substances, e.g. sodium chloride, potassium nitrate, ""glucose, mannitol, 
dextrose, sorbitol, xylitol or buffers such as phosphate, acetate or citrate as 
30 wenasprese^atives." 

_ ~ the compositions of matter of this invention are prepared by 

adrnpang a lipophilic oligosaccharide antibfot'c of ^ f, H or IHMh at 

feast about/ a ^s^Mon^^amoWtir a base capable of forming a 
ijharmaceuticaiiy accefjtable salt thereof in a suitable solvent such as water. 
35 and Wth a specified amount of, fof exarriple hydroxypropiyl-a- • or -y- 
cyclodextrin having about 2 to 1 5 hydroxypropyl g roups per molecule of 
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rQ ^ 0 cjfclpde^rin t The orcJer of admixing is not enseal, but preferably an aqueous 

O " ^olutipr^pf^bp sp^9ific,^cIo,de^rjnJ& abmixe^Wri 'the base or alternatively 

y .. it may be ia'ddec* after the, base, i$ admixed v^th\ri¥ 'lipophilic oligosaccharide 

; ' . . antibiotic! Ifie n formatio'ri of the aqueous solutions may take place at a 
5 lemperatjire^etween 15° and 35 0 CT thVaqueous sblulion so formed is 

„ filtereo to produce a clear aqueous solution of the complex Which may be 

^ . evaporated, or preferably freeze-dried to form the compositions of matter of 

CO . ' , , J, this invention irj th| Jfojm of a tyopHflizeci [powder Whibh is readily 
^ y ' . u 7 - : '^Ij^nsthge^^y additipn an amount o^ >fiarm^u1ically acceptable 

10 carrier such as wareC.Tfie norvfonic surfactant 

n ^ fl T^ween. t8,0, w,hen'usedL wpuia'fce added to" the^queous'solution before 
. t . .filtration .aijd lyophiiizaftoo. Alie.rnativj9^ f %e aqueous solution may be 
v S( ,, r frozen, t^we<Und, ^.eraaptfijlered. before use, e.jpT»an IV formulation. 
- .1 r . ,^1 . j ft js ^spadai feature.otthe pre^*ft|^^Mi ^j^^araiaoatitlcal 
15 compositions of the present invention form aqueous solutions and yet 
., cpntainjess ttian.^l^.^l^W^j^^^^afdtitjf less than 10 and more 
tolerably a b 0U t 1 .0 to. 5^0 weight' percent of an amount of hydroxypropyl-a-, 
-B- or -rcvclodextrin. The discovery that pharmaceutical compositions 



•ViT. 



-3* or -Y-cvclodextrin. the discovery thai pliarm^ceuf ical compositions 



infections, especially susceptibje^graro Positive and .gram negative bactenal 
.v. ... c -ri ...ipfectipas,^puJo: ^prepared b^ percent of for 

. , . . . ^ r ex^ple4iydf px^ro^yhj^c^extnn « particularly surprising in view of the 

Z'yXy . skfaachjqqs of j^'£o<!o)^ to %0 weight percent of 

, j -. - ny ^ r Q^p r0 p y f.ft:^ C |^ of drug and of 

b ,. 1f ^.t^l^ : (4fiJ|U^4^4 to use 40 to. 6p weight percent of 
hydjpxypr^p^ salts of 



& „jetinoic acid. .„ .... 

,...)., ,stv. -.y ., tech. U ,z~i v i» 1 ..li.; 



. For. oral administration, the c^'mpos^ion's ohhis invention may 
30 be compounded in the form of tablets, £ ^^ > les l ^fimFs^ , -the like.- Tablets " 
t, v .and ca^p,sutes.may cpoiain such excijpients as starch or lactose; liquid forms 
fh i ) 1 . W COTtaSv cojor^^ ^Topicals preparations may be in 

r _ ( . .. . the fprm ; of c;ea.m^. ; hydrophobic and : hydro^ylie'^n^enfs, or aqueous, 
. ' v ^p-aciu^ous' or e^sipriTlype; io'%'ns as we| aVjpls^Wes or powders. 
•35 ' ' Typical, carriers for • such, formulations ^re^afer^ ( oTJsi greases,.polyesters and 
polyols. .Rarente.ral f ortiuj (atioos, e.g . , i nlectaible a dosage lorms, are usually 
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liquids such as solutions, or suspensions v vyith typical carriers being distilled 
water and saline solution. Parenteral formulations are preferred. 
Intravenous (IV} formulations are more preferred. 
.... o : . . -t ,.j -The dose to, be administered in any particular dosage form will 

5 : 5 , depend upon various factors, such. as the weight, age and sex of the animal 
, z especially a mammaf such as a human being being treated, the 
. , ,, t ... . , ; susceptibility ? of the infecting organism to ihe lipophilic, oligosaccharide 

antibiotic, the stage and severity of the infection. Generally, the dosage of 
the lipophilic. oligosaccharide antibiotics of Formula I, II orlH administered is 
10 from about 1.0 mg to about 15 mg-per kilogram of body weight, preferably 
...... about 5 mg per kilogram of body weight per day in divided dosages, the 

specified dosage be fog left to.ihe' discretion .of the practitioner; IV 

- administration is preferred. .... . .. 

- . £ In treat ingcert afc patients with the compositions pf this 

i : .< ! 5 - foventjon. n is. possible to inp&Jdepfrep phamiaeauticaily active ingredients 
, v.. > . ... in the same dosage unit. A . .. . . .. 

20.. | ,.*.. .' . ' EXAMPLE 1 . ^ .' \" '. /~ / " ' [ /"_ 

. ?-.„.<>!• •. r;;/;:.; - ; «. A .top liter fen^tatic^oisti^,SQC-2ii5.of 
«■ u ; , ~ Microm&rrospora carbonacea yar. afriearta NRRL 15Q99, ATCC 39149 
, . improved as described hereinabove v was conducted in accordance with the 
-r . procedures of Example IB of .L^iP4 f 5§7,9^8.excepi"ftat.'^ following 
25 - . .production medium (41 + 1/2Ni) was used and; that the fermentation was 

conducted at 34°C for 24 hr follo wed by lowering the temperature to 30°C for 
|he duration of the . fermentation run, i.e. . for another 72 hr (total fermentation 
s time of 96 hr). Aeration and agitation rates were. 0.35 wm and 350 rpm, 
, , . ...respectively . : . . . 

30 " """"" • „ . ".'V'™;"'"";" : 

...... Glucose. .. : ., 2.2% (weight) 

< .*.-••; . . . PPP-650 dextrin . . ~ . : 4.0% (weight) " 
t . Yeast Extract , .. .-•,.,0.5%. (weight) 

(; ,.. ; . ; ; Meat Peptone 0.6% (weight) 

35. . . Corn Steep Liquor r .... 0.5% (vofume) 

Nickel Chloride 2^5X1 0 : 6M 
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Calcium Caroonate 0.4% (by weight) 
>» ■ Tap Water q.s: to give ; lOOOml 

Q - : " z ' ; - R Isolation ' 

o . • - ■• ■ ; • : - ■•■ ■? .. ■• 

Jfj 5 - Extract the fermentation broth 1 of Example 1 A twice with 200 L 

9 '''' '' of ethyl acetate. Combine the ethyl acetate extracts arid concentrate to 
2 provide a concentrated antibiotic 0 complex containing a mixture of the 

$ * compound of Formula III and the hitroso ana^bg thereof^as. determined b^ 

2. hplc). ; : " ; ."■■" :i - y - \-' : ".' : 

5 W " : ■ 10 ' ' y ' ' ' :: r " ; " '' ; ' " ; "' : 

m :v " : example- 2 ;-• •' 

A) To 9'i9g of aritibiotic j complex produced as described in 
: Example I and cdntaining 294g (32%) of a mixture of '3.4 moles of the nitroso 
analog to one mole of the compound of Formula Ml dissolved in 4.6 L of 
:j .' t5 v ^thyTacetate, 68:8 g of NaHCOs i and 2.98g of vanadyl acetylacetonate 3M in 
• ' ! 2,2;44rimethyipentan^ Available from Aldribh (0.06 eo£ 394 mL of 3M t- 
butylhydroperoxide was added to the sro-fdVmed mixture after a 1/2 hour 
period. Portions of 1 45g (0.03 eq) of vanadyl acetylacetonate were added 
thereto at 0 arfaafte?4^. 2 1/2, 3 1/2 and 4 hours so that O.I 5 eq of 
20 vanadyl acetylacetonate was added over 4 hours. The reaction mixture was 
immersed in an ice bath, and 203-mti&5^) of triethylphosphite 
'fcSH50)3P' vfes J addetfthe^6T e J so^formed reaction mixture was diluted 
" with%ri ecjual amotfiiM elfyPasetate^hile kee^n^Yhr temperature of the 
! ^ mixture was 

waihed twice Wth ^ater. f he'a^ueoui layers' weVe salted and extracted 
witfi eihyl^aceiater the combined organic eSrtradts'wefe'dried over MgS04, 
'^'''''''" ^S^a^^li^h^^^Tfie sb-forrtied r^ia^ue^was^ dissolved in a 
minimum'aHrttfuht of acetone" a^fecl^rtatedlntb;? toff & (v/v) ethyl 
ether/hex'ahe' ThWresidUe was filtered and washed with hexane dried 

30 under vacuum and heat to give 928g containing 30% (27Bg) of the-nitro 

compound of Formula 111 . 

- v B)~The residue of Example 2A was purified on 5 kg of^ilica gel 
in a colurWH: The column was eluted with 12 liters of CH2CI2 containing 
successivbly fO /of 20%, 25%, 30%V 35% (v/v) of acetone. "The appropriate 
35 fractions were combined and concentrated at «s 35°C. The so-fbrmed 

residue was dissolved in acetone and precipitated into 10 parts of 10% ethyl 
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, ether/hexane. The product was fitterea* and drted UTjdisr vacuum witho^ 

" ir " ^ heat; The" mafrrfraCfron contained 1 47.5g of the compound of Formula HI 
(98.7% pure}^ the other fradbns'cbntaine^^hJd^product and were 
sDo^ected t^rUiJeaWd silica get chromalograjiHy until at least a 96-98% pure 
.5 product was obtained. The structure was determined by NMR and MS and 

' : ; 2- ; ' ' ^'^MWbe^niltefit'wfth that; of Formula EL 

■•: r- Tro uoi; ;•„;.£■ .-. t.r 3 - H • •-•vr.-r.*,. . • x-l : .!«rv v-j ^ 

' EXAMFLE5A •-. : -o:r -.^ •.».: 

An aqueous solution containing 23.97mg of N-methyl 
1 0 glucamine ("NMG"> and 570,90mg of 2-hydroxypropyl -B- cyclodextrin 
> _ 1 <■ ("HPBCD*j having 7:4 hydraxypropyfcgrpups per molecule of HPBCD was 
y preparedin 5*nb ofwater. . :>!r . r>euv,j ;•*••= > 
; - : : '- • - • "i" .: v.To this solution was added lOOrng -of theoeompound of Formula 
"6 JIL After raHdegitatioiva homogeneous complex containing 20mg per mL of 
?. .- a ■ ] fytSv -the compound ofFormulaUP Was formed25The.molai!jatios of the three 
:«.:•■; components were t mole Dfthe ©ompoufid oftFomurta m to 2 moles of 

o ! ; <\'f NMG! to Strioteeef HP60D.CTJteso-formed sofutiociwas filtered through a 
-r;T . - ,--0.45 iim membrane and*e>2e>dnedand;stQTed:jo .aimo)"sfure-free 
,: -' J ''- ;t environment' For prepa^i^ 
s l .r.'. : i 20 '-pharmace^utically iacc«ptable earner such, as water was added* Similar 

results; were obtained usi^Pf.0 haying to &S,hy,droxypropyl groups 
'••* r : ;'p"ermoleof B^clodextnfti>H^ nc , > - vf .oeieae'c 
s ; ■'■'■'^ T the fonnatiQrtaof acclear aqueous solution of a homogeneous 

. , r - -eompfex^preparedinaccon^^ 

25 S verified by use of standard techniques; he., light scattering nephefometry 
a: : - , - - and line width measurements-fntheiproton-WR. The safe and effective 
: - - c ■': administrationof the pharmaceutical composition trf clear aqueous solutions 
- - v of the homogeneous complex prepared in accordance with the procedures 
v : of this invention was-testecttn various in-yivo animal models such are 
30 - reported in Table t-4;~ \i -'r •• •• .. ....... . 

EXAMPLE 3R 

; Tbtprocesdure of Example 3A is followed except that 1750 mg 
; . • , M ttPPpP-Pontafn^ per. molecule was added to 

35 . ; • an aqueous solution of 1 26mg of NMG and 350 mg of the compound of 
Formula HL The molar ratios of the three components In the homogeneous 
solution so-formed were t mofe of the compound of Formula ni to 3 moles of 
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NMQ to S.moles of HPpCD. To this splutipn were added. 500 mg of granular 

> mannitoh USP . grade and 10 mg o The 

q weight percent of Tween-80 is 2.85% basis the compound of Formula III. 

O The so-formed solution was filtered and freeze-dried as described in 

jfj 5, Example. 3A. ... .. . ;/ . . „ 

9 The freeze-dried composition is stored in vials in a moisture- 

3 free environment. For preparation of a pharmaceutical composition suitable 

$ for i.v. administration, 20 ml of sterile water is added. 

.< ... i _ . .... ...... ,. ,,,, 

fe •:.|0-.--v ■ i EXAMPLE 4: !; - -. r .• ■ r. 

j{j * The following examples present the. use of the NMR chemical 

microtitration technique for the determination of the equilibrium constants for 
v • complexing of the 2,4 dihydroxy 6-methyl phenyl ring (non-chloroaromatic) 

and for the 3,5-dich!oro-2-methoxy*4-hydroxy 6-rnethyl- phenyl ring 
15 (dichioroaromaiic ring) of NMGfisalt of the compound of Formula III with 2- 
ftydroxypropyf-p^cydodextrin f (HP0GD); having 7.4 and 3.4 hydroxypropyl 
... .1. : r groups per mote 

f HPyCD") having 4:4 hydroxypropyl groups per mole otHPyCD. The 
wJi?. ^measuremeTiis were made-using a Varian XL 400 at400 mHz at 20°C 
"j'.n.i 20 1 - ! 'c-h-w = ; ^ A i A solution containing J0ra.g?of the compounctiof Formula III 
f r-: ■■;■< - per ml of D2O. and>3 equivalents of N^methyf glucamiifS ("NMG") was 

prepared. To this solution was added rog portions of Hf$CD having 7.4 
i hydroxypropyl groups-per moiecule of HRfSCD. The change in chemical 
shifts of the 68 methyl group in trie Formula:flI and 5* methylene protons in 
25 Formula III were measured as increasing amounts of HPp"CD were added. 
> rThe equilibrium constants for 50% complexation were calculated using 
..no.; - ; standard techniques. The moles of HPpCD required to achieve 90% 

complexatibh or binding at both' aromatic rings were alsP determined. The 
r,x c • • ■<■: mores? df HPpCD required to ^ achieve:90% cbmplexatibn^t both aromatic 
30 sites was 61.6; 2 moles of HPpCD were required to'-achteve 50% 

complexation. The equilibrium constants are reported in the following Tabfe 



■V.I 



' ' : '35 " rauWare'repbrted tn'thi following' T&'B. The ? mbles"of H^pCD required 
to achieve '90% cbmplejcatfon at botVaromatic sites was 6.6 mole. 
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i & r ; . ,> . v ! , .. w r , >. : , C. The procedures Exampfe 4C were followed except that 
• iz K-ii C HP7CD having 4.4 hydroxypiqpyl groups per mole'bf HPtCD was used. The 
, . . r: t moles of HP7OD required toachieve 90% complexatiorr at both site was 4.0; 

c : ,1.4 moles were required to achieve 50% compfexatioh: the results are 
- ^5 - reported in Table 8 b§low: 

Tabfe 8 

Equilibrium Constants (Liters/More) for Complexes of 1 mole 
of Compound ITT: 3 moles of NMG with HPBC& and HPy CP 



10 



15 



Hnmnl^atron Site HESCDLD^L* mQD-^A BP7OD r£ =4£ 
in mmoound til 

Non-Chloro 183±5* 188+5 355±9 

Aromatic Ring 3 

SD'Chloro Aromatic 4 953±18 983±34 315+28 

v. - 

Ring 

1n = mean number of hydroxypropyt groups per molecule of HPpCD. 
2 n = mean nunber of hydropropyt groups per molecule of HPyCD. 

OH 

H. 

3isfon-Chtoro Aromatic Ring in III « 

. M e' 




4 The Drchloro Aromatic Ring in HI 
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By use of the NMR chemical m crotitration technique, the 
: , cQmpJfxjng."am6un) 6i HF*(3CD "having 7 A hydroxypropyl groups per 

; , molecules of H^P>l^ulrSd-for one moie bt the 3:1 NMG salt of the 

antibiotic of Formula III wasFdetermined to be^^ mole to -achieve 90% 
5 complexation (at both aromatic groups' irnFormuta III) and to be 2 moles to 
achieve 50% complexation at both aromatic groups in Formula III. 
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O 

Q 



wherein 



Ri = 



Me 
o 

.Ur°\ 

We / 



orH; 



CO 
BO 



10 



l-V. 



X=N0 2 , NO. NH- C , NHCOCH3. NHOH, NH(C 2 H 5 ). N(C 2 B5) 2 . OH or H; 
R 2 =CH 3 . COCH(CH 3 ) 2 , COCH3. CO(CH 2 ) 3 CH 3 . COCH 2 CH 3 or H; 
W : R 3 =CH 3 orH; 
R4- COCH3. C*k QCH^(CH 3 ); CH<OH)CH 3 . CHO. or H; 




C-0 



I 



15 



20 



R6 = CH 3 or H; 
R 7 = CH 3 or H; 
R 8 = CH 3 , CH 2 OH or H 
R 9 = CH 3 or H; 

Y=OH, H or CH 3 
W = CI or H; and 
Z = CI or H. 



25 



(b) at least about a stoichiometric amount of a base capable of 
forming a pharmaceutical^ acceptable salt with a lipophilic oligosaccaride 
antibiotic of Formula I; 




30 
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> (b) at least about two equivalents of a base {per mole of the 

^ compound of Formula Htffcapabie of -fdrMftg a'pftarmaceutically acceptable 

Q salt wifh'the compound of Formula' III (cj an i ambunt of hydroxypropyl-cc-, -p- 

ULJ . or -pcyclodextrin having about 2 to about 15 hydroxypropyl groups per mole 

5 of said a-, p- and y-cyclodexfrin and wherein said amount is sufficient to 
achieve efficacious delivery of said lipophilic oligosaccharide antibiotic to 

«|» the serum of an animal while simultaneously avoiding occurrence of 

J adverse reaction syndrome; and (d) to 6.0% by weight (basis a compound of 

|j Formula III) of a pharmaceutical^ acceptable non-ionic surfactant. 

yj io 

/ ■ 4. The composition of claim 1 wherein the lipophilic oligosaccharide 

. .. ,.o antibiotics represented by Formula 1 are selected from flambamycin. the 

everninomia'ns.hthe everninomicin-type 'antibiotics, curamycin, and the 
avjlamycin^-Nantibioties. c- A"^ A/ \ 

A < . \j •-%•' \ a - . / - .,_> < S[ V^y' 

- -c 5. A pharmaceutical composition for treating suseeptible~gtem-pbsitive 
and/or gram-negative tectorial infections comprising, an antiiri^ctive amount 
of a composition of matter of claims 1 , 2 or 3 and^a pharmaceutically v 
acceptable carrier therefor. -I *f 

20 * o'^f^o • ■ .. 

6. A method of treating susceptible gram-positive^arrd/or gram-negiative 
bacterial infections in animals which comprises administering an amount of 
the pharmaceutica' composition of claim 5 effective for such purpose. 

25 7. A method of preventing adverse reaction syndrome in animals 

following parenteral administration of a lipophilic oligosaccharide antibiotic 
represented by Formulas I, II or III while simultaneously delivering an 
antiinfective amount of a said antibiotic to said animal, said method "which 
comprises parenterally administering to said animal an antiinfective amount 

. ....30. of a.composition of matter of claims 1 , 2 or.3 together with a ..... 

pharmaceutically acceptable carrier therefor. . 

¥ 

8. The composition of claims 1 , 2 or 3 wherein the base is selected from 
- chloroprocaine, procaine, piperazine, glucamine, N-methylglucamine, N'N- 

35 dimethylglucamine. ethylenediamine, diethanolamine. diisopropylamine, 
diethylamine. N-benzyl-2-phenylethylamine, N.N'-dibenzylethylenediamine, 
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chofine, clemizole. tris(hydroxymethyl]aminomethane. D-gfucosamine or 
sodium hydroxide. 

9. The composition of claims 1 , 2 or 3 wherein the base is 
5 N-methylglucamine. '.„<■••• 7-. ... 

.: r -IG^ - The compositiOTJ-of claims i; 2 or 3 wherern hydroxypropyl-|J- 
« cyctodextrin is used. 

^ 1 9 1 ' The Pharmaceutical compositions of claim 5 wherein the molar ratio 
" * ) of;(a;:(b):(c) is 1 2-3:t-6. 

•J , - v * 

I . y . /5 2£ T|ie use of a^r^posilion of 'matter of claims 1 . 2 or 3 for the 

• manufacture of a medicament-for treating/dr preventing gram-positive or 
_ 15 | gram-negative bacterial 'infections in. animals. 
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